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(57) ABSTRACT 

A catheter connection adapter is provided which allows for 
a user-friendly and mistake-proof connection of a multiple 
lumen catheter from a dialysis patient to a source of dialysis 
?uid. The connection adapter contains at least two ports, 
e.g., one for in?ow and one for out?ow, and may have a 
tapered gap between the ports so that an interference ?t is 
made when the ports are inserted into the catheter. In 
addition, the ports may have a unique key and lock con 
?guration with the catheter such that a ?t can only be made 
when the catheter lumens and the ports are in proper 
alignment, and the ports may be unconnected to one another 
so as to provide separate ?uid paths for in?ow or out?ow. 
The connection adapters are advantageous in that they will 
allow a multiple lumen catheter to be manually connected to 
other dialysis equipment following implantation in a patient. 
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USER-FRIENDLY CATHETER CONNECTION 
ADAPTERS FOR OPTIMIZED CONNECTION TO 

MULTIPLE LUMEN CATHETERS 

FIELD OF THE INVENTION 

[0001] The present invention relates in general to catheter 
connection adapters for connecting a dialysis patient to a 
source of dialysis ?uid, and more particularly to catheter 
connection adapters that are designed to alloW user-friendly 
access to peritoneal dialysis equipment utiliZing a multiple 
lumen catheter such as a dual lumen catheter and that Will 
ensure a secure and leak-free connection that can be manu 

ally connected after implantation of the catheter. 

BACKGROUND OF THE INVENTION 

[0002] Dialysis is a common treatment used to assist 
patients suffering from a Wide variety of kidney problems 
including severe late stage renal insuf?ciency Which usually 
results in total or near total kidney failure. This treatment 
cleans the blood and removes Waste products and eXcess 
Water from the body, a task normally performed by healthy 
kidneys. Presently, there are tWo main types of dialysis that 
are performed to compensate for kidney failure, namely 
hemodialysis and peritoneal dialysis. 

[0003] In hemodialysis, the patient’s blood is generally 
passed through a form of arti?cial kidney in order to cleanse 
it, folloWed by the return of the blood to the patient’s 
bloodstream. In peritoneal dialysis, the patient’s oWn peri 
toneum is used as a semi-permeable membrane in order to 
remove Waste products, and this procedure is carried out by 
?lling the peritoneal cavity With a dialysis solution, also 
knoWn as dialysate, Which preferably is introduced into the 
body via a permanently implanted catheter. In this process, 
Waste products such as urea and creatinine, as Well as eXcess 
Water, pass from the blood through the peritoneum into the 
peritoneal dialysis solution, and after a given period of time, 
or dWell, the used dialysis solution or spent dialysate may be 
removed from the peritoneal cavity and then either discarded 
or puri?ed for reuse. In general, the removal of the spent 
dialysate may be accomplished from a permanent catheter 
implanted in the body. 

[0004] Due to the importance of the catheters in carrying 
out dialysis procedures, it is vitally important that the 
multiple connections involved in such processes be secure, 
leak-proof, properly aligned, and easily connectable. This is 
particularly important using certain catheters Which need to 
be manually connected folloWing implantation into a 
patient. In addition, since many of these devices are intended 
for use by a patient on an outpatient basis such as in the 
home Without the supervision of a healthcare professional, it 
is important that the connections remain secure and in 
proper position so that there is no leakage or improper 
delivery of dialysis ?uid. It is thus important that such 
connections be made as simple and effectively as possible so 
that secure and mistake-proof connections can readily be 
made manually folloWing implantation of the catheter into a 
patient. Accordingly, there is a strong need to develop 
secure, user-friendly catheter connections and connection 
adapters Which can be utiliZed With dialysis equipment 
including those units designed for home care on an outpa 
tient basis. 

[0005] Traditionally, dialysis systems have used catheters 
With a single lumen Wherein the dialysis ?uid is introduced 
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into and removed from the patient via the same tube. 
HoWever, more recently, many dialysis systems noW employ 
multiple lumen catheters Wherein it is possible to introduce 
dialysis ?uid through at least one of the lumens and remove 
the spent dialysate through another lumen in the same 
catheter. An eXample of such a multiple lumen system is the 
dual lumen catheter disclosed in WO 02/30489, incorpo 
rated herein by reference, Wherein a catheter is described in 
Which dialysate ?oWs through a ?rst lumen into the patient 
and spent dialysate simultaneously ?oWs out through a 
second lumen. Other multiple lumen catheters have been 
disclosed for eXample in patent references including US. 
Pat. Nos. 4,950,259; 5,053,023; 5,167,623; 5,961,485; 
5,868,717; 5,683,640; 5,486,159; 5,480,380; 5,380,276; 
5,188,593; 5,156,592; 5,057,073; 5,009,636; 5,976,103; 
5,961,486; 5,827,237; 5,569,182; 5,221,255; 4,842,582; 
4,623,327; and 5,346,471; PCT references WO 94/05363 
and 96/29111; European Patent Application 333308; Ger 
man Patent application 10042067; and Japanese Patent 
references 8-206216; 2-116380 and 1-303159; all of these 
patent references incorporated herein by reference. 

[0006] Although these multiple lumen catheters may 
increase the ef?ciency of the dialysis process, they create 
additional problems With regard to the multiple connections 
betWeen the dialysis equipment, the lumens of the catheter 
providing in?oW and out?oW, and the patient. With such 
multiple lumen systems, the need to create leak-proof and 
secure connections is even greater, and it is also important 
to make the systems mistake-proof and user-friendly so that 
the proper connections can be made easily and Without 
confusion. 

[0007] Accordingly, although numerous catheter connec 
tion systems are knoWn, feW of these even address the 
particular problems associated With multiple lumen catheter 
systems, and none provide solutions for obtaining user 
friendly, secure, leak-proof connections for multi-lumen 
catheters such as those utiliZed in peritoneal dialysis sys 
tems. Examples of such prior systems include those dis 
closed in patent references including US. Pat. Nos. 6,113, 
572; 4,929,236; 5,743,873; 5,129,891; 5,632,729; 5,399, 
165; 4,950,255; 5,417,672; 6,190,349; 5,667,490; D431, 
651; 5,190,529; 5,531,723; 4,781,185; 5,456,676; D303712; 
6,254,589; and 6,190,372; Japanese patent references 2000 
0045999; 1171499; and 8-269224; and European Patent EP 
553254 B1; all of these patent references incorporated 
herein by reference, 

[0008] Another problem With catheters that are implanted 
in association With their utiliZation in peritoneal dialysis 
systems is that some of these catheters, such as the dual 
lumen catheter disclosed in WO 02/30489, have an 
implanted section Which is made of a relatively hard mate 
rial such as hard silicone so that they can maintain a proper 
con?guration inside the peritoneal cavity When implanted. 
HoWever, if such harder material is utiliZed in the part of the 
catheter that Will be located external to the patient, it can 
create some discomfort for a patient. Although certain 
patents relate to catheters having a transitional area With an 
intermediate durometer, such as U.S. Pat. Nos. 6,135,992; 
5,451,206; 5,348,536; 5,125,913; 5,792,124; and 4,739,768, 
all incorporated herein by reference, none have provided the 
necessary means Whereby a multi-lumen catheter system can 
be simply and effectively made Without such compleX and 
dif?cult to manufacture materials, and yet provide the nec 
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essary internal durometer While maximizing comfort to the 
patient, being manually connectable, and providing a secure 
and leak-proof connection. 

[0009] Further, other prior catheters utilized in procedures 
such as Continuous FloW Peritoneal Dialysis (CFPD) have 
had lumens Which have a high interference With catheter 
connection adapter ports used to connect the patient to a 
source of dialysis ?uid, and this makes connection even 
more dif?cult to accomplish. 

[0010] Therefore, in addition to providing a connection 
assembly for multiple lumen catheters Which is user-friendly 
and mistake-proof, so as to prevent the chance of an erro 
neous connection, it Would be bene?cial if the catheter used 
in connection With this assembly Was more comfortable for 
the patient and could be connected easily With a minimum 
of resistance or interference. 

[0011] Finally, in addition to providing a system of con 
nections for multiple lumen catheters Which can be made 
user-friendly and mistake-proof, it is also desirable to 
develop a system Wherein the patient can stop or initiate the 
?oW of dialysis ?uid into or from the patient’s peritoneal 
cavity, such as during the start or end of a dialysis procedure. 
Accordingly, it is also desirable to develop a user-friendly 
transfer set by Which the user may easily and effectively set 
up the catheter tubing for dialysis and initiate or stop the 
?oW of dialysis ?uid When necessary during a dialysis 
operation involving a multiple lumen catheter. 

[0012] Therefore, it is thus important to develop neW 
catheters, catheter connection adapters and patient transfer 
sets Which are user-friendly, mistake proof and Which can 
provide secure and leak-proof connections, particularly for 
multiple lumen catheters containing at least tWo lumens, 
e.g., one for in?oW and one for out?oW, such as the 
implanted multiple lumen catheters employed for use in 
peritoneal dialysis systems. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is thus an object of the present 
invention to provide catheter connection adapters Which can 
provide leak-free, secure connections for multiple lumen 
catheters utiliZed in peritoneal dialysis systems. 

[0014] It is another object of the present invention to 
provide catheter connection adapters Which are user-friendly 
and mistake-proof and Which can be readily connected 
manually after the catheter has been implanted into a patient. 

[0015] It is further an object of the present invention to 
provide a method of performing peritoneal dialysis utiliZing 
a catheter having at least tWo lumens, e.g., one for in?oW 
and one for out?oW, and to provide and an improved 
connection adapter Which alloWs for secure and leak-proof 
connections Which are used in dialysis systems involving 
multiple lumen catheters Which may be utiliZed by patients 
in a home setting. 

[0016] It is a further object of the present invention to 
provide dialysis systems Which can employ multiple lumen 
catheters Which are easy to set up, connect and utiliZe, and 
Which can afford maXimum comfort and ease for the patient. 

[0017] It is still further an object of the present invention 
to provide a dialysis system With connections Which make 
the catheter easier for the user to connect and Which alloW 

Feb. 19, 2004 

the safe and effective use of a patient transfer set for use With 
a multiple lumen catheter Which can be readily clamped and 
unclamped When appropriate by the patient. 

[0018] It is even further an object of the present invention 
to provide connections for dual lumen catheters Which have 
keyed internal con?gurations so that the connection betWeen 
the multiple lumen catheter and the dialysis equipment can 
be made simple, user-friendly and mistake-proof for the 
person making the connections. 

[0019] These and other objects are provided by virtue of 
the present invention Which comprises a catheter connection 
adapter for use With multiple lumen catheters having at least 
tWo lumens, e.g., one for in?oW and one for out?oW, so that 
a continuous ?oW dialysis procedure can be carried out 
using a single catheter, and the catheter connection adapters 
of the invention contain features Which alloW a simple, 
secure and mistake-proof connection and Which can be 
manually attached to the catheter after the catheter has been 
implanted into the dialysis patient. In particular, the catheter 
connection adapters of the present invention have been 
con?gured to contain ports Which can be inserted into one 
end of the multiple lumen catheter, and the connection 
adapter of the invention is designed so that ?uid from each 
of these ports is conveyed through the connection adapter to 
mating devices Which connect it to other dialysis equipment. 
This connection adapter may comprise a single unit having 
tWo ports designed to ?t into an implanted catheter emerging 
from the patient or may comprise tWo separate port connec 
tion adapters, each of Which Will ?t inside one of the lumens 
of the multiple lumen catheter so as to connect the patient to 
a source of dialysis ?uid via an in?oW path, and to alloW the 
spent dialysate coming from the patient to be sent via an 
out?oW path to a drain or other ?uid receptacle. In one of the 
preferred embodiments, a connection adapter is provided 
Which has at least tWo ports and this connection adapter has 
a tapered gap betWeen the ports Which Will be co-aligned 
With the multiple lumen catheter Which permits an interfer 
ence ?t to be formed When the connection adapter ports of 
the invention are ?tted into the catheter. In this embodiment, 
the gap betWeen the connection adapter ports is tapered 
inWard so that When the middle Wall of the catheter, or 
catheter septum, slides into the gap or slit in the connection 
adapter, an interference ?t is created betWeen the connection 
adapter slit and the catheter septum Which creates a leak-free 
seal and alloWs for the secure connection betWeen the 
multiple lumen catheter and the dialysis equipment. Alter 
nately, a connection adapter is provided Wherein the ports 
Which are introduced into the catheter are made to be ?exible 
so that When the ports are inserted into the end of the 
catheter, the inner diameter of the catheter interferes With the 
outer diameter of the ports and presses them together. 
Additional compression may be added to further bring the 
ports together and provide a further seal around the catheter 
septum. 

[0020] In additional embodiments, the catheter connection 
adapters of the present invention may be designed Wherein 
the gap betWeen the ports is offset so that the top and bottom 
ports are siZed differently so as to be readily distinguished by 
the user and thus easily inserted in proper alignment With a 
multiple lumen catheter having the same offset and thus 
matching dimensions of the upper and loWer lumens. Simi 
larly, in the embodiment Wherein the connection adapter 
comprises at least tWo ports Which are not connected to each 
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other, but Which are designed to ?t respectively into one of 
the lumens of an implanted multiple lumen catheter, these 
ports are also designed Wherein the cross-section and/or siZe 
of one of the ports is different than the cross-section and/or 
siZe of the other port, and these ports Will be designed to 
mate With a multiple lumen catheter Which has at least one 
lumen, e.g., for in?oW, siZed and shaped to receive one of the 
ports, and at least one other lumen, e.g., for out?oW, having 
a different siZe and/or cross-section Which Will be shaped to 
receive the second port. 

[0021] In further embodiments, the connection adapters of 
the invention may also have a barbed end to further ensure 
proper alignment and secure connection betWeen the cath 
eter and the connection adapter. Similarly, an improvement 
to alloW a simultaneous, mistake-proof connection betWeen 
an implanted multiple lumen catheter and the catheter con 
nection adapter of the invention is accomplished by having 
the catheter lumens and the connection adapter ports be 
geometrically keyed to ?t exclusively With each other in 
lock and key manner When in the proper alignment. This 
may be accomplished Whether both ports are part of one 
connection adapter element or Where the ports are separate. 
These speci?c geometric shapes may take on a variety of 
forms, e.g., oblong shapes, particular notches, etc., and in all 
cases the con?guration of the ports is designed to match the 
con?guration of the multiple lumen catheter in such a Way 
as to ensure that the proper alignment and con?guration is 
achieved. These geometrically speci?c designs With special 
lock and key features help ensure the safety, ef?cacy and 
proper functioning of continuous ?oW peritoneal dialysis 
that may be performed using the catheters, catheter connec 
tion adapters and transfer sets of the present invention. 

[0022] These embodiments and other alternatives and 
modi?cations Within the spirit and scope of the disclosed 
invention are described in, or Will become readily apparent 
from, reference to the detailed description of the preferred 
embodiments provided herein beloW. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0023] FIG. 1 is a perspective vieW of a catheter connec 
tion adapter in accordance With the present invention. 

[0024] FIG. 2 is a perspective vieW of the connection 
adapter of FIG. 1 in combination With a dual lumen catheter 
in accordance With the present invention. 

[0025] FIG. 3 is a side vieW of an alternative embodiment 
of the connection adapter of the present invention. 

[0026] FIG. 4 is a side vieW of an alternative embodiment 
of the connection adapter of the present invention. 

[0027] FIG. 5 is a side, partially cross-sectional vieW of 
the embodiment of FIG. 4 in combination With a compres 
sion sleeve. 

[0028] FIG. 6 is a perspective vieW of an alternative 
embodiment of a connection adapter in accordance With the 
invention alongside a matching dual lumen catheter. 

[0029] FIG. 7 is a perspective vieW of an alternative 
embodiment of a connection adapter in accordance With the 
invention alongside a matching dual lumen catheter. 

[0030] FIG. 8A is a cross-sectional vieW of a dual lumen 
catheter that has been designed to match the con?guration of 
the ports of a connection adapter in accordance With the 
present invention. 
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[0031] FIG. 8B is a cross-sectional vieW of a alternative 
dual lumen catheter that has been designed to match the 
con?guration of the ports of a connection adapter in accor 
dance With the present invention. 

[0032] FIG. 8C is a cross-sectional vieW of a alternative 
dual lumen catheter that has been designed to match the 
con?guration of the ports of a connection adapter in accor 
dance With the present invention. 

[0033] FIG. 8D is a cross-sectional vieW of a alternative 
dual lumen catheter that has been designed to match the 
con?guration of the ports of a connection adapter in accor 
dance With the present invention. 

[0034] FIG. 9 is a perspective vieW of an alternative 
embodiment of a connection adapter in accordance With the 
invention alongside a matching dual lumen catheter. 

[0035] FIG. 10 is a perspective vieW of the connection 
adapter as shoWn in FIG. 9 alongside an alternative embodi 
ment of a catheter as implanted in a patient. 

[0036] FIG. 11 is a perspective vieW of an alternate 
embodiment of the catheter connection adapter in accor 
dance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] As shoWn in the draWing ?gures appended hereto 
and as described in the speci?cation beloW, in accordance 
With the present invention, there is provided a catheter 
connection adapter 10 Which is capable of providing a 
secure, user-friendly and mistake-proof connection betWeen 
a multiple lumen catheter and other dialysis equipment 
through Which ?uid Will ?oW during a dialysis operation. In 
accordance With the invention, the multiple lumen catheter 
utiliZed With the connection adapter of the invention Will 
have at least tWo lumens, e.g., one for in?oW and one for 
out?oW, and While the description beloW refers to a preferred 
embodiment Wherein the connection adapter is designed to 
be used With a dual lumen catheter, it is understood that 
connection adapters of the invention could be con?gured for 
catheters With additional lumens. In accordance With the 
invention, the connection adapter 10 of the invention Will 
have particular features to alloW a secure and properly 
aligned connection betWeen a multiple lumen catheter such 
as one Which is implanted in a patient for purposes of 
peritoneal dialysis and to the source of dialysis ?uid and/or 
a means Which receives spent dialysate from the patient’s 
peritoneal cavity. As Will be discussed beloW, the connection 
adapter of the invention is shoWn as a single unit having at 
least tWo ports, but it is also contemplated that the invention 
comprises at least tWo individual ports Which may be 
separate from each other, but Which maintain the cross 
section and/or siZe of the upper and loWer ports, respec 
tively, as described hereinbeloW as part of a single connec 
tion adapter unit. 

[0038] In accordance With the present invention, such as 
observed in FIG. 1, a connection adapter 10 may be 
provided Which has at least tWo ports 14 and 16, and Which 
also features tapering of the gap 12 betWeen ports 14 and 16 
of the connection adapter 10. In addition, the present con 
nection adapter 10 may also have ?exible ports Which can be 
brought together When inserted into a multiple lumen cath 
eter such as dual lumen catheter 20. Even further, as 
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described below, the connection adapter of the invention 
may be constructed With particular con?gurations of the 
shape of the ports Which mate in lock and key fashion With 
similarly shaped dual lumen catheters so as to provide a 
mistake-proof connection Wherein the ports can only be 
inserted in the catheter in proper alignment and position. 

[0039] As observed for eXample in the embodiment 
depicted in FIG. 1, the catheter connection adapter 10 of the 
present invention is comprised of a housing 11 Which is 
generally cylindrical and Which has tWo ports 14 and 16 at 
one end of the housing. As shoWn in the draWing ?gures, 
ports 14 and 16 are designed to be inserted into a dual lumen 
catheter 20 With each port designed to ?t into a particular 
lumen of the catheter. In the preferred embodiment of the 
invention, the ports are separated from each other by gap 12, 
and the connection adapter 10 is generally con?gured so that 
the ports Will be inserted into a dual lumen catheter 20 such 
that the middle Wall or septum 17 of the catheter Will ?t into 
the gap 12 betWeen the ports When the ports are inserted into 
the lumen of the catheter. In this fashion, a tight ?t is 
provided so that ?uid from one of the lumens of the catheter, 
Whether in?oW or out?oW, Will be conducted in a leak-free 
manner to the corresponding port of connection adapter 10, 
and the ?uid in the other lumen of the catheter Will likeWise 
be constrained to How only through the corresponding port 
in the connection adapter. In this manner, the dual lumen 
catheter may effectively be used in peritoneal dialysis and 
the proper How is maintained in a leak-free manner. Another 
feature of the connection adapter of the present invention is 
that it can be manually attached Which is important since the 
catheters utiliZed With the connection adapters can only be 
connected after implantation into a patient. Accordingly, it is 
necessary to provide a quick, simple and mistake-proof 
connection so that the catheter may be connected to a source 
of dialysis ?uid in proper alignment for conducting a dialy 
sis procedure. 
[0040] As shoWn in FIG. 1, the preferred catheter con 
nection adapter 10 of the invention is comprised of ports 14 
and 16 Which eXtend from a central portion 15 in housing 11 
Which sits betWeen ends of the connection adapter. As shoWn 
for eXample in FIG. 2, the gap 12 is designed to receive 
septum 17 of dual lumen catheter 20, and the gap preferably 
ends at the side of central portion 15 of connection adapter 
10 Which faces port end 18. In the preferred embodiment, as 
described further beloW, the port end may be adapted to have 
threading 33 disposed on the central projection 15 and 
facing end 18 in order to ?t a threaded sleeve Which may be 
placed over the ports to assist in sealing the connection after 
it is made. In this embodiment, the gap 12 preferably ends 
at point 13 Which is at the end of threading 33. In addition, 
as described above, at one end 18 of the connection adapter 
10 are the ports for insertion into the dual lumen catheter, 
and at the other end 19 Which faces the opposite direction 
from the port end is a generally cylindrical projection 22 
Which is capable of mating With a device for transferring 
?uid into and out of said housing. Such a device, or transfer 
set, is disclosed, for eXample, in co-pending US. patent 
application Ser. No. to Seese et al., incorporated 
herein by reference. In the preferred embodiment of the 
present invention, the connection adapter 10 is designed so 
that ?uid paths Will be created betWeen the ports 14 and 16 
and the cylindrical projection 22 at mating end 19 so that the 
?uid coming from or going to a particular lumen of the dual 
lumen of the catheter 20 Will be channeled properly and Will 
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be kept separate from the adjoining lumen. Accordingly, the 
cylindrical projection 22 contains ?uid paths 24 and 26 
Which are aligned respectively With said ports 14 and 16 so 
that ?uid passing through each of said ports Will ?oW 
properly and separately through the connection adapter and 
either into or out of the catheter 20. In the preferred 
embodiment, the cylindrical projection is threaded to alloW 
a mating device Which transfers ?uid from the connection 
adapter to be screWed onto the connection adapter to afford 
a tight ?t. In the preferred case, these threads 29 are added 
at the side of central portion 15 Which faces toWards the end 
having the cylindrical projection as shoWn in FIG. 1 and 
Will be con?gured so that the connection adapter and cath 
eter Will be in proper position folloWing complete threading 
onto projection 22. 

[0041] In the general operation of the present invention, 
the ports 14 and 16 of connection adapter 10 Will be inserted 
at the open end 21 of dual lumen catheter 20, such as the end 
of the catheter that is coming out of a patient. This catheter 
can be any suitable catheter having at least tWo lumens, such 
as the dual lumen catheter shoWn and described in PCT 
patent reference WO 02/30489, or the multiple lumen cath 
eters described in co-pending US. patent application Ser. 
No. to Seese et al., both of these patent applications 
incorporated herein by reference. In the present invention, as 
shoWn for eXample in FIG. 2, the connection adapter 10 is 
designed so that port 14 ?ts snugly into upper lumen 23 of 
catheter 20, and port 16 ?ts snugly into loWer lumen 25 of 
catheter 20. In this manner, the connection adapter of the 
invention provides a means by Which both lumens of cath 
eter 20 can be connected to a source of dialysis ?uid as Well 
as to a suitable receptacle Which Will receive the spent 
dialysate from the patient and either discard it or further 
direct it to means to recycle or regenerate the spent dialysate. 
As described above, the connection adapter or connection 
adapter 10 of the present invention is provided With channels 
or pathWays from the ports 14 and 16, respectively, back 
through central portion 15 and through ?uid paths 24 and 26, 
respectively, in the cylindrical projection 22 at the end of 
housing 11 opposite from the ports. In this manner, a ?uid 
channel is provided for incoming dialysis ?uid, such as 
through upper ?uid path 24, upper port 14 and upper lumen 
23 of catheter 20, as Well as for spent dialysate returning 
from the dialysis patient Which may ?oW through loWer 
lumen 25, connection adapter port 16 and out through loWer 
?uid path 26 of connection adapter 10, or vice versa. The 
connection adapter of the present invention is preferably 
manufactured of any suitable rigid, chemical and creep 
resistant plastic Which should also be lightWeight yet sturdy, 
steriliZable and injection moldable. Any of a number of 
commercially available plastics are suitable for use in the 
present invention including polycarbonate, polyurethane, or 
other suitable hard plastic. 

[0042] In accordance With the present invention, the con 
nection adapter 10 of the present invention may be provided 
With additional means to ensure a snug and leak-proof 
interference ?t or seal betWeen the catheter 20 and the 
connection adapter 10, and additionally, other features may 
be employed to ensure that the patient may readily and 
Without confusion hook up the catheter to the connection 
adapter properly so as to maintain proper alignment and 
correct How of the dialysis ?uid into and out of the patient. 
In one preferred embodiment of the invention, as shoWn in 
FIG. 3, a snug interference ?t or seal betWeen connection 
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adapter 30 and the dual lumen catheter 20 is provided by 
virtue of a tapered gap 32 betWeen ports 14 and 16 in Which 
the Width of gap 32 is larger at the outer end 39 betWeen the 
ports than it is at the inner end 37 of the gap closer to central 
region 35 of connection adapter 30, although the opposite 
embodiment Wherein the gap is smaller at the outer end is 
also possible. In this embodiment using the tapered gap, an 
interference ?t is created betWeen the catheter connection 
adapter 30 and the septum 17 of dual lumen catheter 20 as 
the septum 17 slides into the gap 32 When the connection 
adapter ports 14 and 16 are inserted into their respective 
lumens 23 and 25 in dual lumen catheter 20. Because the gap 
32 is tapered, it creates an interference ?t betWeen the 
connection adapter 30 and the septum 17 of the catheter 20 
and thus creates a snug seal betWeen the catheter and the 
connection adapter of the invention. 

[0043] In another embodiment of the present invention, 
the ports 14 and 16 are made to be ?exible so that they may 
be brought together When inserted into the dual lumen 
catheter 20. In this embodiment, it is preferred that the 
connection adapter be made of a ?exible material such as a 
plastic With a high elastic modulus. As shoWn in FIG. 4, in 
this embodiment, the gap 42 of connection adapter 40 is 
narroWed When inserted into dual lumen catheter 20 because 
the inner diameter of the catheter Will interfere With the outer 
diameter of the ports thus compressing them together. Once 
again, in this embodiment, the connection adapter 40 is siZed 
to be compatible With the dual lumen catheter and thus the 
gap 42 Will be positioned so as to properly received the 
septum 17 of catheter 20, and the ports 14 and 16 of 
connection adapter 40 Will be compressed onto the septum 
17 When the ports are inserted into catheter 20. In an 
additional embodiment as shoWn in FIG. 5, it may also be 
possible to add a compression sleeve 45 Which ?ts around 
the catheter 20 and the connection adapter 40 so as to exert 
further compression on the outer surface of the catheter over 
the ports. This compression acts to bring ports 14 and 16 
even closer than by the catheter alone. Once again, With the 
added compression from sleeve 45, the gap 42 betWeen the 
ports narroWs in Width around septum 17, and an interfer 
ence ?t is created thus forming a seal betWeen the catheter 
septum 17 and the connection adapter gap 42. In the desired 
operation, a compression sleeve 45 may be placed around 
the dual lumen catheter 20 prior to the insertion of the 
catheter into the connection adapter 40. Then, after the ports 
are inserted into the catheter, the compression sleeve may be 
brought over the catheter at the end Wherein the ports are 
inserted, and the compression sleeve acts to further com 
press the ports together as described above. In a particularly 
preferred embodiment, the connection adapter 40 is manu 
factured With screW threads 41 on the side of the central 
portion facing the port end as shoWn in FIG. 5, and thus the 
compression sleeve preferably screWs onto the connection 
adapter to achieve proper compression and positioning. If it 
is desired to undo the connection, the compression sleeve 
may be unscreWed and the ports removed from the catheter. 

[0044] In the preferred embodiments of the present inven 
tion, the connection adapter ports 14 and 16 are siZed and 
shaped so as to snugly ?t into a dual lumen catheter Which 
has an upper and loWer lumen siZed and shaped to receive 
the connection adapter ports of the invention. In one 
embodiment of the invention, the ports have a “Double-D” 
shape as best observed in FIG. 2, and in this embodiment, 
the ports form a back-to-back double D Wherein the internal 
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shapes of the ports are of the same siZe and are symmetrical. 
This port design Will ?t snugly into a catheter Which has the 
same symmetrical double-D con?guration as shoWn in FIG. 
2. In the catheter shoWn in FIG. 2, the septum or middle Wall 
17 is disposed in the center of the catheter such that the tWo 
double-D lumens are symmetrical and are of the same siZe. 

[0045] HoWever, in an alternate embodiment in accor 
dance With the present invention, the middle Wall or septum 
17 is offset from the center, as shoWn in FIG. 6, Which 
results in an asymmetric double-D pattern Wherein one of 
the ports is smaller and one of the ports is larger. As shoWn 
in FIG. 6, in this-embodiment, the connection adapter 50 
has a smaller upper port 54 and a larger loWer port 56 Which 
?t, respectively, into upper lumen 64 and loWer lumen 66, 
respectively. In accordance With the invention, the asym 
metrical pattern of cross-sections for the upper and loWer 
ports provides a means Whereby the proper positioning and 
alignment of the connection adapter and catheter of the 
invention can take place because With a different upper and 
loWer section, the connection adapter ports Will only ?t one 
Way into the multiple lumen catheter used in accordance 
With the invention. Accordingly, the asymmetric nature of 
this embodiment Will once again provide a user-friendly 
means of indicating the proper con?guration for connecting 
the catheter to the connection adapter in accordance With the 
invention. As an additional means to ensure a secure and 

leak-proof connection using the connection adapter of the 
invention, the connection adapter 50 of the invention may 
contain one or more barbed slits 58 on either or both ports 
into order to further help seal the connection adapter to the 
catheter. 

[0046] In a further embodiment in accordance With the 
present invention, the connection adapter is designed With 
ports having a speci?c geometric shape that is keyed to a 
shape of the lumens of the multiple lumen catheter in unique 
lock-and-key fashion. In this manner, once again the catheter 
and connection adapter are made mistake-proof since the 
ports of the connection adapter can only be placed into the 
dual lumen catheter in the speci?c manner Wherein the outer 
shape of the ports matches the internal cross-section of the 
lumens of the catheter, and this ensures proper alignment 
and positioning of the connection adapter and catheter so 
that a safe and effective peritoneal dialysis procedure to take 
place. As shoWn in FIGS. 7 and 8A-8D, this embodiment 
can take on a variety of different port shapes, in each case the 
shape of the ports corresponding to matching shapes in the 
multiple lumen catheter so as to receive the port of the 
unique geometrical con?guration in such a position Which 
ensures proper alignment and functioning of the peritoneal 
dialysis system. For example, as shoWn in FIG. 7, the 
connection adapter 70 of the invention has a loWer port 76 
having the D-shaped as shoWn in embodiments described 
above, but Wherein the upper port 74 has a unique con?gu 
ration featuring a generally U-shaped depression or notch at 
the top central portion of the upper port. In accordance With 
the invention, this particular shape of the ports Will be 
matched in the dual lumen catheter of the invention Wherein 
the internal cross-section of the upper lumen 84 has the same 
shape as the outer surface of the upper port 74 so as to alloW 
the connection adapter to be inserted properly in the catheter. 
Similarly, as also shoWn in FIG. 7, the loWer lumen 86 of 
catheter 80 is siZed to match With the loWer port 76 of 
connection adapter 70. As shoWn for example in the draWing 
FIGS. 8A-8D, numerous alternative designs are possible, 



US 2004/0034324 A1 

including a con?guration Wherein the upper lumen of the 
catheter has a notch or projection 89 on the upper surface of 
the septum or middle Wall 87 of catheter 90, as shoWn in 
FIG. 8A. Alternatively, a catheter 95 is shoWn in FIG. 8B 
Which has a roughly bell-shaped upper lumen 96 Which Will 
match up With a similarly-siZed and shaped the upper port of 
an connection adapter (not shoWn) in accordance With the 
invention. Still other designs for the cross-section of the 
lumens of dual-lumen catheters Which Will match up With 
similarly siZed and shaped ports in the connection adapters 
of the invention are shoWn in FIGS. 8C and 8D. 

[0047] In still another embodiment in accordance With the 
present invention, the connection adapter may be con?gured 
so that the ports may have any of a Wide range of other 
suitable shapes Which Will match up With similarly siZed and 
shaped catheter lumens. For example, in the embodiment 
shoWn in FIG. 9, each port has an oval shape, and once 
again, this embodiment is designed to match up With a 
multiple lumen catheter having at least tWo lumens Which 
Will have a matching oval shape. In this embodiment, as 
shoWn in FIG. 9, the catheter connection adapter 100 of the 
present invention has an upper port 104 and a loWer port 106 
Which ?t, respectively, into oval-shaped upper lumen 124 
and loWer lumen 126 on catheter 120. In another embodi 
ment, the catheter connection adapter 100 may be inserted 
into a catheter such as shoWn in FIG. 10, Wherein catheter 
110 has split oval tubes 116 and 114, but Wherein these tubes 
have been split off a catheter having a single outer diameter 
Which emerges from the patient site 117 from patient shoWn 
generally at 115. Still other shapes of the connection adapter 
ports and catheter lumens are possible, including round, 
semi-circular, triangular, etc. 

[0048] As indicated above, in the preferred modes of the 
invention, the connection adapter 10 Will be constructed so 
as to be connectable to a transfer device through Which the 
patient is connected to a source of dialysis ?uid, and it is 
necessary to ensure that the connection adapter connection 
to this device be designed so that the lumens of the catheter 
line up properly to ensure correct How of the dialysis ?uid. 
In this regard, it is possible for he connection adapter 10 to 
have threads 29 extending from the side of the central 
projection facing the end 19 of the connection adapter aWay 
from ports 14 and 16, as observed in FIG. 1. In this 
embodiment, a centrally located lumen 24 Will match up 
With the upper lumen 23 of the catheter 20, and a second 
opening 26 in the connection adapter 10 Will be on the 
periphery of central projection 22 Which, When the connec 
tion adapter is screWed into a transfer device Will be 
designed to end up in the proper position to receive or 
transfer ?uid coming from the loWer lumen 25 of catheter 
20. 

[0049] In a second embodiment, as shoWn in FIG. 11, an 
connection adapter 130 in accordance With the invention is 
modi?ed With regard to the end aWay from the ports Which 
Will be connected to a transfer set connection adapter (not 
shoWn), and in this case the cylindrical projection 122 has a 
double-D con?guration including upper lumen 134 and 136. 
The connection adapter also has threading 129 located on 
the side of central region 135 facing the cylindrical projec 
tion 122. In order to ensure that the double-D con?guration 
is secured in proper position When the connection adapter 
130 is connected to a suitable transfer device, a stationing 
arm 137 is also provided Which eXtends from the central 

Feb. 19, 2004 

region and Which Will mate With an appropriate slot in a 
transfer device Which Will be screWed onto the cylindrical 
projection end of connection adapter 130. In this manner, 
When the transfer set connection adapter has been screWed 
on properly onto the connection adapter 130, the arm Will ?t 
in the slot at the top part of the transfer connection adapter 
and lock the connection in place With the dual lumens in 
proper position. In an alternate embodiment, the catheter 
connection adapter such as connection adapter 130 having a 
double-D con?guration on cylindrical projection 122 may be 
made Without threading, and in this case, a suitable mating 
transfer set connection adapter is simply placed onto the 
connection adapter 130 to achieve the connection, and the 
transfer set connection adapter preferably contains a groove 
so that a compression sleeve With a notch ?tting that groove 
can be brought over the connection When made and screWed 
in place to further secure the connection in proper position. 

[0050] Accordingly, the catheter connection adapters of 
the present invention can be utiliZed With multiple lumen 
catheters to alloW safe, effective and properly positioned and 
aligned peritoneal dialysis to take place, either in a clinical 
setting or in the home Wherein a patient learns to perform the 
dialysis procedure Without the aid of a healthcare profes 
sional. These multiple lumen catheters may include the dual 
lumen catheters such as described above or in WO 

02/30489, or these may include catheters having more than 
tWo lumens in a variety of con?gurations, including those 
Where the three lumens are divided equally in shape, or those 
catheters Wherein a third lumen runs through the middle Wall 
of a catheter having an upper and loWer lumens. Many such 
multiple lumen catheters are shoWn in the prior art refer 
ences described above. In accordance With the invention, a 
multiple lumen catheter can be connected using the connec 
tion adapters of the invention folloWing implantation of the 
catheter into the patient, and this connection is utiliZed in 
conjunction With other devices, such as a transfer set, 
Whereby the patient can link up the catheter to a source of 
dialysis ?uid. In the common case, a dialysis patient Will 
have previously been ?tted With an implanted catheter 
suitable for use in a dialysis operation Wherein one end is 
implanted in the patient, and the other end emerges from the 
patient and provides a site Whereby the peritoneal cavity of 
the patient may be hooked up to the source of dialysis ?uid. 
In this regard, as described above, the connection adapter of 
the invention may be threaded so that a transfer set device 
may be simply and securely screWed onto the connection 
adapter With a simple tWist connection Which is con?gured 
to end up in the proper position for the transfer of ?uid 
through the dual lumen catheter. Other features may be 
employed to further ensure a tight ?t betWeen the catheter 
connection adapter and the transfer set such as an arm/slot 
arrangement Wherein a rigid arm on the catheter connection 
adapter of the invention ?ts into a slot in the transfer set to 
help lock the connection and prevent disconnection. Further, 
the connection adapters of the invention may be designed as 
single units containing at least tWo ports for use With 
multiple lumen catheters having at least tWo ports, but in 
addition, the ports having the features as described above 
may be used separately from a single unit, but instead each 
port Will be attached directly to a lumen of a multiple lumen 
catheter. In these cases, these separate ports Will have a port 
end Which Will ?t into the lumen of the catheter and Will 
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have an opposite end that Will be connectable to either a 
source of dialysis ?uid (for in?ow) or a drain or other ?uid 
receptacle (for out?ow). 
[0051] In summary, through the use of the connection 
adapters of the present invention, a dialysis system is 
provided With safe, mistake-proof and leak-proof connec 
tions betWeen an implanted multiple-lumen catheter and a 
source of dialysis ?uid, and this system Will alloW an 
effective dialysis procedure to be carried out by a patient on 
an outpatient basis With the proper connections to ensure 
correct in?oW and out?oW of the dialysis ?uid. 

[0052] The present invention has been described above 
With regard to exemplary embodiments, but as Will be 
understood by those of ordinary skill in the art, the present 
invention encompasses numerous additional embodiments 
Which Will fall Within its scope in addition to the speci?c 
embodiments described above. 

What is claimed is: 
1. A catheter connection adapter for providing a secure 

user-friendly connection betWeen a multiple lumen catheter 
and other dialysis equipment through Which ?uid Will ?oW 
comprising: 

a generally cylindrical housing having at one end at least 
tWo ports having a gap therebetWeen, said ports aligned 
so as to be insertable into a multiple lumen catheter, and 
Wherein each of said ports is capable of conducting 
?uid into or out of the lumen of the catheter it is aligned 
With, and having at its other end a generally cylindrical 
projection capable of mating With a device for trans 
ferring ?uid into and out of said housing, said other end 
having means to conduct ?uid therethrough Which are 
aligned With said ports so that ?uid from each of said 
ports Will ?oW directly into ?uid conduits in the mating 
device Which are aligned With the respective ports, and 
a central portion connecting said port end With said 
mating end. 

2. A catheter connection adapter according to claim 1 
Wherein the gap betWeen the outer surfaces of said ports is 
tapered so that an interference ?t is created betWeen the gap 
and the septum Which separates at least tWo lumens of the 
catheter When said ports are inserted into the catheter. 

3. A catheter connection adapter according to claim 2 
Wherein the tapered gap of said connection adapter is larger 
at the end of the connection adapter Which Will be introduced 
into the catheter and smaller at the end of the gap Which 
adjoins the central portion of said connection adapter. 

4. A catheter connection adapter according to claim 1 
Wherein the gap betWeen the outer surfaces of said ports 
ends at the central portion of said connection adapter. 

5. A catheter connection adapter according to claim 1 
Wherein the end of the central portion facing toWard the 
mating end is threaded so that a mating device may be 
threaded onto the mating end of the connection adapter. 

6. A catheter connection adapter according to claim 1 
Wherein the end of the central portion facing toWard the 
ports end of the connection adapter is threaded so that a 
compression device may be threaded over said ports. 

7. A catheter connection adapter according to claim 1 
Wherein said ports are ?exible so that the gap betWeen said 
ports Will narroW in siZe and form an interference ?t When 
said ports are introduced into the catheter. 
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8. A catheter connection adapter according to claim 7 
further comprising a compressing mechanism Which ?ts 
around the portion of the multiple lumen catheter Wherein 
said ports have been inserted and Which can be compressed 
around said catheter and said ports to further improve the 
interference ?t of said ports around the septum of the 
catheter. 

9. A catheter connection adapter according to claim 1 
Wherein the central portion is threaded at the side facing the 
port end so that a compression sleeve placed over the 
connection adapter may be screW threaded to increase 
compression of the ports When inserted in the catheter. 

10. A catheter connection adapter according to claim 1 
Wherein the con?guration of said ports is of a keyed geo 
metric shape that Will match With a mating geometric shape 
of the lumens of a multiple lumen catheter so that the 
connection betWeen said connection adapter and said cath 
eter can only be made When the ports and the lumens are 
correctly aligned. 

11. A catheter connection adapter according to claim 10 
Wherein the connection adapter has a notch on the loWer 
surface of the upper port Which is designed to mate in proper 
alignment With a projection on the loWer surface of the upper 
lumen of a catheter having an upper and loWer lumen. 

12. A catheter connection adapter according to claim 10 
Wherein the upper port of the connection adapter has a 
U-shaped notch at the top surface of the port Which is 
designed to mate in proper alignment With a matching notch 
on the upper lumen of a catheter having an upper and loWer 
lumen. 

13. Acatheter connection adapter according to claim 10 in 
combination With a multiple lumen catheter having lumens 
of a shape Which matches With the ports of the connection 
adapter so as to ensure proper positioning and alignment 
When the ports of the connection adapter are inserted in the 
catheter. 

14. A catheter connection adapter according to claim 1 
Which has tWo ports and is designed to be used With a 
dual-lumen catheter. 

15. A catheter connection adapter according to claim 1 
Wherein each port has an oval shape. 

16. A catheter connection adapter according to claim 1 
Wherein the ports have a double-D con?guration 

17. A catheter connection adapter according to claim 1 
Wherein the gap betWeen said ports lies in the center of the 
cylindrical housing and the ports are symmetrical 

18. A catheter connection adapter according to claim 1 
Wherein the gap betWeen said ports is offset from the center 
and Wherein the ports have D-shapes of different siZes. 

19. A catheter connection adapter according to claim 1 
Wherein the cylindrical portion is threaded so as to alloW a 
transfer device to be screWed onto the cylindrical projection. 

20. A catheter connection adapter according to claim 1 
further comprising one or more barbs on at least one port to 
help the connection adapter to seal to the catheter. 

21. A catheter connection adapter according to claim 1 in 
combination With a transfer device for transferring ?uid 
passing through the connection adapter to a source of 
dialysis ?uid. 

22. A catheter connection adapter according to claim 1 
Wherein one of the lumens runs through the center of the 
cylindrical projection, and a second lumen is situated at the 
periphery of the cylindrical projection. 
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23. A catheter connection adapter according to claim 1 
having an upper and loWer lumen, and Wherein the lurnens 
of the cylindrical projection have a double-D shape. 

24. A catheter connection adapter according to claim 1 
further comprising an arm extending from the central region 
Which assists in locking the connection adapter in proper 
position When connected to suitable ?uid transfer devices. 

25. A catheter connection adapter for providing a secure 
user-friendly and rnistake-proof connection betWeen a mul 
tiple lurnen catheter and other dialysis equipment through 
Which ?uid Will ?oW comprising: 

a generally cylindrical housing having at one end at least 
tWo ports having a gap therebetWeen, said ports aligned 
so as to be insertable into a multiple lurnen catheter, and 
Wherein each of said ports is capable of conducting 
?uid into or out of the lumen of the catheter it is aligned 
With, and having at its other end a generally cylindrical 
projection capable of mating With a device for trans 
ferring ?uid into and out of said housing, said other end 
having means to conduct ?uid therethrough Which are 
aligned With said ports so that ?uid from each of said 
ports Will ?oW directly into ?uid conduits in the mating 
device Which are aligned With the respective ports, and 
a central portion connecting said port end With said 
rnating end; 

Wherein the con?guration of said ports is of a keyed 
geometric shape that will match With a mating geornet 
ric shape of the lurnens of a multiple lurnen catheter so 
that the connection betWeen said connection adapter 
and said catheter can only be made When the ports and 
the lurnens are correctly aligned. 

26. A catheter connection adapter according to claim 25 
Wherein the connection adapter has an upper port and a 
loWer port and is designed to ?t into a multiple lurnen 
catheter having at least one upper lumen and one loWer 
lumen. 

27. A catheter connection adapter according to claim 26 
Wherein the catheter has a notch on the loWer surface of the 
upper port Which is designed to mate in proper alignment 
With a projection on the loWer surface of the upper lumen of 
the catheter. 
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28. A catheter connection adapter according to claim 26 
Wherein the upper port of the connection adapter has a 
U-shaped notch at the top surface of the port Which is 
designed to mate in proper alignment With a matching notch 
on the upper lumen of the catheter. 

29. Acatheter connection adapter according to claim 25 in 
combination With a multiple lurnen catheter having lurnens 
of a shape which matches With the ports of the connection 
adapter so as to ensure proper positioning and alignment 
When the ports of the connection adapter are inserted in the 
catheter. 

30. A catheter connection adapter for providing a secure 
user-friendly connection betWeen a multiple lurnen catheter 
and other dialysis equipment through Which ?uid Will ?oW 
comprising: 

at least tWo ports, each of said ports being insertable into 
at least one lumen of a multiple lurnen catheter, and 
Wherein each of said ports is capable of conducting 
?uid into or out of the lumen of the catheter it is aligned 
With, and having at its other end a means to transfer 
?uid into and out of said catheter, said ports being 
aligned With said catheter so that ?uid from one of said 
ports Will be directed into the patient and ?uid from the 
other of said ports Will be directed out from the patient. 

31. A catheter connection adapter according to claim 30 
Wherein the ports have a keyed geometric shape that will 
match With a mating geometric shape of the lurnens of a 
multiple lurnen catheter so that the connection betWeen said 
ports and said catheter can only be made When the ports and 
the lurnens are correctly aligned. 

32. A catheter connection adapter according to claim 31 
Wherein at least one of the ports has a notch Which is 
designed to mate in proper alignment With a corresponding 
projection on at least one of lurnens of a catheter. 

33. A catheter connection adapter according to claim 30 
Wherein the ports have different shapes so that one port can 
only be inserted into a matching in?oW lumen of the 
multiple lurnen catheter, and one port can only be inserted 
into a matching out?oW lumen of the multiple lurnen cath 
eter. 


